. Despite the substantial costs of providing these services, there is a dearth of empirical research evaluating their effectiveness. The most recent Cochrane Review in the field (updated 2010) identified no relevant randomised controlled trials of adequate quality. 3, 4 A recent trial in Canada showed benefits in housing stability for recipients of an outreach model targeting homeless people, but well-conducted studies of other models are rare. 5, 6 The QuEST (Quality and Effectiveness of Supported Tenancies for people with mental health problems) study was the first research programme to investigate the effectiveness of mental health supported accommodation services in England (www.ucl.ac.uk/quest). It comprised adaptation of a quality assessment tool, 7 a national survey, 8 a cohort study investigating longer-term outcomes, a qualitative investigation of staff and service-user experiences 9 and a feasibility randomised trial comparing the effectiveness of two service types. This paper reports on the cohort study. Our national survey described the three main types of mental health supported accommodation in England: residential care, supported housing and floating outreach. 8 Residential care homes comprise communal facilities, staffed 24 h, where day-today needs are provided (e.g. meals, supervision of medication and cleaning) and placements are not time limited. Supported housing is provided in shared or individual self-contained, time-limited tenancies with staff based on-site for up to 24 h a day. The staff assists the residents in gaining skills to move on to less supported accommodation. Floating outreach services provide support to people living in time-unlimited, self-contained, individual tenancies. Staff are based off-site and visit for a few hours per week, providing practical and emotional support, with the aim of reducing support over time to zero. Staff are not mental health professionals but usually undertake relevant training (e.g. National Vocational Qualifications). In England, individuals often move from higher to lower supported accommodation every few years as their skills improve, with the goal of managing an independent tenancy. The aim of the cohort study was to assess the proportion of people who successfully moved on to more independent accommodation over 30 months, and to identify service and service-user factors (including costs) associated with this. Our specific research questions were:
(a) What proportion of residents moved on to more independent accommodation and sustained it for 30 months?
(b) How much of the outcome variation was due to service type and quality, before and after accounting for service-user characteristics (age, gender, diagnosis, length of stay, morbidity)?
Method
The study was approved by Harrow Research Ethics Committee (reference 12/LO/2009). The full protocol for the study is available at www.ucl.ac.uk/quest/protocol. The cohort comprised all service users participating in the national survey component of the QuEST programme. Full details of the sample size calculation, sampling and recruitment are described elsewhere. 8 In brief, between October 2013 and October 2014, we recruited 619 users of mental health supported accommodation across England (159 residential care, 251 supported housing, 209 floating outreach), randomly sampled from 87 services (22 residential care, 24 supported housing, 25 floating outreach). These services were randomly sampled from 14 nationally representative local authority areas, using an index developed by Priebe et al 10 that includes characteristics relevant to mental health supported accommodation (e.g. mental health morbidity, social deprivation, provision of community mental healthcare, housing demand). A mean of seven service users were recruited per service. Written informed consent was obtained from all participants. The sample size was calculated to estimate the difference in proportion of people moving on from each of the three types of supported accommodation 30 months after recruitment to within 5%. Recruitment took place from 1 October 2013 to 31 October 2014.
The sample is fully described elsewhere. 8 In summary, users of residential care and supported housing had more severe mental health problems than users of floating outreach (primary diagnosis of psychosis: 83% residential care, 72% supported housing, 52% floating outreach) and those in residential care had the highest needs and longest contact with mental health services (mean [range] years residential care 23 [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] , supported housing 11 [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] , floating outreach 15 [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] ). Over half of all users were considered at risk of self-neglect (72% residential care, 52% supported housing, 50% floating outreach) and over a third vulnerable to exploitation (41% residential care, 37% supported housing, 36% floating outreach). At recruitment, each service's quality was assessed using the Quality Indicator for Rehabilitative CareSupported Accommodation (QuIRC-SA) which rates seven domains: living environment, therapeutic environment, treatments and interventions, self-management and autonomy, social interface, human rights and recovery-based practice. 7 Data on participants were collected from key staff as follows: clinical and risk history; challenging behaviours, using the Special Problems Rating Scale (SPRS); 11 needs, using the Camberwell Assessment of Needs Short Assessment Scale (CANSAS); 12 substance use, using the Clinician Alcohol and Drug Scale (CADS); 13 and social functioning, using the Life Skills Profile (LSP).
14 Sociodemographic details were collected from service-user participants along with ratings of their quality of life, using the Manchester Short Assessment of Quality of Life; 15 autonomy, using the Resident Choice Scale; 16 and satisfaction with services, using the Client Assessment of Treatment Scale. 17 The primary outcome of having 'successfully moved on' was defined as the proportion of participants who moved to more independent accommodation without placement breakdown over the 30-month follow-up period. Since floating outreach is provided to people living in a permanent tenancy, the primary outcome for this group was defined as managing with fewer hours of support per week rather than moving home.
We also investigated a secondary outcome that was defined as the proportion who sustained the move to more independent accommodation for 30 months, without hospital admission/s (an indirect marker of community tenure).
Data collection
During follow-up, the researchers contacted services every 3 months to monitor participants' moves to other accommodation and hospital admissions. For any that moved to another supported accommodation, staff contact details at the new service were obtained. If the service user moved on to fully independent accommodation, with no supported accommodation staff involvement, their care coordinator (where applicable) was contacted for ongoing monitoring.
At 30-month follow-up, the researchers completed telephone interviews with supported accommodation staff or care coordinators and corroborated details of any moves or hospital admissions, including the length of time in each accommodation and/or admission, during the 30 months. An overall assessment of the primary and secondary outcomes was made from this information. If a relevant staff member could not be identified (e.g. if the service user had moved to a fully independent tenancy and been discharged from mental health services), National Health Service case records were accessed to collect outcome data on moving on. Case notes of all participants were reviewed to clarify the number and length (in days) of any hospital admissions.
To estimate service use costs, information was collected from staff by using a short version of the Client Service Receipt Inventory 18 on the frequency of the service user's contact with specific professionals in the previous 3 months and whether contacts were on a one-to-one basis or in groups. It was assumed that group sessions involved four participants on average. Total inpatient days during the whole 30-month follow-up were collected as described above. Other costs (based on the previous 3 months) were not extrapolated across the 30-month period.
Data analysis
Data were entered into a bespoke database. Data checks were completed on all records, comparing collected and entered data. After cleaning, data were transferred to Stata statistical software for analysis for Windows. 19 Descriptive analyses were conducted for all variables.
Primary outcome
For the primary outcome (successful moving on), a logistic mixedeffects model was fitted, using xtmelogit, with a random intercept for service and a fixed effect for area as this was used in the sampling frame as a design variable. Univariate analysis was used to identify service and service-user variables with a significant association (P < 10%) with the primary outcome. The QuIRC-SA therapeutic environment domain score was not included in the analysis because this domain and the recovery-based practice QuIRC-SA domain were very highly correlated (Spearman's rho 0.87) and the variance inflation factor exceeded ten. We chose to remove this domain as the recovery-based practice domain score had previously been shown to predict successful discharge from in-patient rehabilitation services. 20 The QuIRC-SA domains included in the univariable analysis were therefore restricted to treatments and interventions, self-management and autonomy, social interface, human rights and recovery-based practice. Living environment was excluded as it does not apply to floating outreach services. The following service-user variables were included in the univariable analysis: sociodemographic characteristics (age, gender), diagnosis (non-psychotic versus psychotic disorder), length of stay with supported accommodation service, social functioning (LSP), total unmet needs (CANSAS), substance misuse (CADs), challenging behaviours (SPRS), risk of self-neglect and/or vulnerability to exploitation, risk to others and risk of self-harm.
Sensitivity analyses
The following sensitivity analyses were conducted to address factors that may have influenced our primary outcome.
(a) We calculated propensity scores from the following variables:
social function (LSP score) at recruitment, age, diagnosis of psychosis/no psychosis and a composite risk variable (vulnerability to risk of exploitation ± risk to others ± self-harm in the past 2 years). We used inverse probability of treatment weighting based on these propensity scores to create a synthetic sample in which covariates were balanced between intervention and treatment groups, thus mimicking a trial population, and enabling us to estimate an Average Treatment Effect 21 which was freer of bias due to confounding. accommodation for less than 9 months at recruitment with those who had been there for over 9 months.
Secondary outcome
A logistic mixed-effects model was fitted by using xtmelogit with a random intercept for service and a fixed effect for area to assess the secondary outcome by service type.
Costs of care
Care costs at 30-month follow-up were compared between the original service settings. This used a mixed-effects model with service settings entered as the main independent variables and adjustment made for background characteristics. These were sociodemographic characteristics (age, gender), diagnosis (non-psychotic versus psychotic disorder) and whether there were problems with alcohol or drug use. Cost data are usually skewed but mean costs are still relevant in economic evaluations and the sample size was large enough to produce robust results. The association between primary outcome and costs was investigated in two ways. First, costs were compared for each service type for those who did and did not achieve the primary outcome. Second, multilevel models were used to investigate the relationship between costs and the primary outcome. We expected that movement to less supported accommodation would have lower costs and the model was therefore adjusted for participant characteristics to quantify the impact more precisely. The variables included were as listed above.
Results
Participant flows in the cohort are shown in Supplementary Figure 1 available at https://doi.org/10.1192/bjp.2019.101. After accounting for withdrawals (n = 7) and deaths (n = 26), we followed 586/619 (95%) participants over 30 months (residential care 146, supported housing 244, floating outreach 196). There were very little missing primary or secondary outcome data.
Descriptive data
Participants' hospital admissions and risk incidents over 30 months by service type are shown in Table 1 , along with the number (%) ready to move on but awaiting a suitable vacancy in a less supported service. Overall, 110/586 (18.8%) had a hospital admission during follow-up. Incidents of risk to others were highest among residential care service users (14.0% residential care, 11.5% supported housing, 4.1% floating outreach) and self-harm was most common among supported housing and floating outreach service users (4.2% residential care, 17.3% supported housing, 14.8% floating outreach). Around a third of supported housing service users who had not moved on were considered by staff as ready to do so (8.5% residential care, 30.5% supported housing, 6.9% floating outreach). . The odds ratio of achieving the primary outcome for users of floating outreach versus residential care was 7.96 (95% CI 2.92-21.69, P < 0.001), for floating outreach versus supported housing service users it was 2.74 (95% CI 1.01-7.41, P < 0.001) and for users of supported housing versus residential care it was 2.90 (95% CI 1.05-8.04, P = 0.04).
Primary outcome
The multivariable analysis identified positive associations between the primary outcome and service quality, specifically the QuIRC-SA domain scores for human rights (odds ratio 1.09, 95% CI 1.02-1.16, P = 0.007) and, marginally, recovery-based practice Predictors of moving on from mental health supported accommodation in England (odds ratio 1.04, 95% CI 1.00-1.08, P = 0.054) assessed at recruitment. The QuIRC-SA social interface domain score was negatively associated with the primary outcome (odds ratio 0.95, 95% CI 0.91-0.98, P = 0.001). Total unmet needs of the service user, length of time in the supported accommodation service and a composite risk variable (vulnerability to exploitation ± self-harm) at recruitment were also negatively associated with the primary outcome. See Table 2 .
Sensitivity analyses
The results of the sensitivity analyses are shown in Supplementary 
Costs of care
From the staff-reported service use information reported in Table 3 it can be seen that supported housing service users were more likely to have had care coordinator contacts in the 3-month period before the 30-month follow-up than users of residential care or floating outreach. Contacts with psychiatrists and other doctors were relatively common, although less so for floating outreach service users. Planned face-to-face and group contacts with supported accommodation staff were most likely for residential care service users. During the 30-month follow-up period, supported housing service users were twice as likely as floating outreach service users to have a psychiatric admission. There was little difference in the proportions having in-patient stays due to physical health problems between the three service types and little difference in the intensity of service use among those in contact with services. The average number of planned face-to-face contacts with supported accommodation staff was highest for floating outreach service users. For those who had a psychiatric admission, the number of in-patient days over the 30-month period was highest for residential care service users. Table 3 also shows the costs of care. Excluding in-patient days, care costs over the previous 3 months were around twice as high for residential care service users (£1434) compared with supported housing (£718) and floating outreach (£640), with the highest costs attributed to personal care, planned face-to-face contacts with supported accommodation staff and contacts with a doctor other than the psychiatrist. The standard deviations were very high which is common for cost data, with interquartile ranges of £298-1275 for residential care, £213-884 for supported housing and £0-572 for floating outreach. Among supported housing service users, the highest costs were for planned face-to-face contacts with supported accommodation staff followed by contacts with care coordinators. Planned face-to-face contacts with supported accommodation staff was also the highest service cost for floating outreach service users. After controlling for demographic and clinical variables in the multilevel regression model, users of residential care had costs that were on average £440 more than those for supported housing service users (95% CI, −£245 to £1124) and £601 more than floating outreach service users (95% CI, −£54 to £1257) but these differences were not statistically significant.
Psychiatric in-patient costs (assessed over the 30-month followup period) were similar for users of residential care and supported housing and about twice that of floating outreach service users. After controlling for demographic and clinical variables, residential care service users' in-patient costs were on average £5214 more than for supported housing (95% CI, −£2844to £13 272) and £7481 more All models fitted by using xtmelogit with a random intercept for service and fixed effect for area and service type. LSP, Life Skills Profile; CANSAS, Camberwell Assessment of Needs Short Assessment Scale; SPRS, Special Problems Rating Scale; CADS, Clinician Alcohol and Drug Scale; QuIRC-SA, Quality Indicator for Rehabilitative Care -Supported Accommodation. a. Adjusted for QuIRC-SA domains (social interface, human rights, recovery-based practice), participant age, whether the participant had psychosis, length of stay with service in months, LSP total at baseline, CANSAS unmet needs at baseline, SPRS total at baseline, drug use assessed by CADs at baseline, self-neglect and/or vulnerability to exploitation. *P < 0.05, **P < 0.01.
than for floating outreach service users (95% CI, −£210 to £15 172) but again these differences were not statistically significant. Table 4 shows the costs for users of each of the three service types at 30-month follow-up for those who did and those who did not achieve the primary outcome. Unsurprisingly, costs were lower for those who moved to less supported services. In the unadjusted multilevel regression model, not including the costs of in-patient care, those who achieved the primary outcome had mean (s.d.) service costs at follow-up of £388 (£700), whereas those who did not had mean (s.d.) costs of £1214 (£2594). After adjustment, those who moved on to less supported services had costs that were on average £427 lower than those who did not (95% CI, £43-£811). The mean (s.d.) in-patient costs for those who achieved the primary outcome were £2713 (£10 062) and for those who did not they were £15 142 (£40 463). The adjusted multilevel model revealed that in-patient costs for those who moved on were £14 608 less than for those who did not (95% CI, £8593-£20 624).
Discussion
We conducted the first national cohort study investigating outcomes for users of mental health supported accommodation in England. We achieved a high follow-up rate, collecting primary outcome data on 95% of participants at 30-month follow-up, enabling robust assessment of the proportion of participants who successfully moved on from residential care or supported housing to more independent accommodation or, for those receiving floating outreach services, were able to manage with less support.
In our primary outcome analysis, 42% of participants successfully moved on (two-thirds of those receiving floating outreach services, a third of those in supported housing and one-tenth of those in residential care) and very few of those who moved on had a subsequent hospital admission (our secondary outcome). Our sensitivity analyses supported the findings of our primary outcome analyses. In England, most supported housing and floating outreach services are contracted to work with individuals for around 2 years, in keeping with the Government's 'short-term supported accommodation' model. Our results show a clear divergence between this expected time frame and reality which could pose a risk to individuals who require longer-term support, placing them and service staff under inappropriate pressure to move on prematurely.
Users of different services had similar levels of risk at the 30-month follow-up as at recruitment, 8 with around a quarter of those living in supported housing and floating outreach considered at risk of self-harm. Service users with more unmet needs, more risks and longer length of stay in the service (all of which are indicators of greater morbidity) were less likely to successfully move on. After adjusting for these characteristics, floating outreach service users were more likely than those in residential care and supported housing to move on successfully, and those in supported housing were more likely to move on successfully than those in residential care. Although service costs between the three service types did not vary once sociodemographic and Predictors of moving on from mental health supported accommodation in England clinical variables were accounted for, service costs for those who moved on were significantly lower than for those who did not, even after adjustment. Successful moving on was positively associated with service quality, specifically the degree to which the service promoted service users' human rights and adopted recovery-based practice (as assessed by the QuIRC-SA). The human rights domain includes the degree to which the service protects service users' privacy and dignity, their legal rights and their access to advocacy. The recovery-based practice domain includes the degree to which the service promotes collaboration between staff and service users in care planning, involves service users in the running of the service, helps service users to gain independent living skills and holds a culture that embodies hope for service users to progress, which includes a maximum expected length of stay. The association between successful moving on and recovery-based practice concurs with a previous national cohort study in England that investigated service characteristics associated with successful community discharge from in-patient mental health rehabilitation services. 20 This therefore suggests that gaining skills in recovery-based practice is key for staff that work with this service-user group. The association between the promotion of human rights and our primary outcome highlights the importance of access to advocacy services and legal representation to assist progression through the supported accommodation system.
The negative association between the QuIRC-SA social interface score and successful moving on may seem paradoxical, but this domain includes the degree to which family members are involved in service users' care and to which the service engages service users with local community resources. It is possible that services that facilitate greater family engagement may experience greater resistance from family members for service users to move on to more independent accommodation, an issue identified in previous studies. 22 Additionally, services that facilitate service users' engagement with local community resources may find them more reluctant to move to alternative accommodation in a different locality.
Almost a third of those in the supported housing user group (and 16% of the whole sample) were considered ready to move on by staff, suggesting that there is a national under-provision of supported accommodation.
Limitations
Our findings must be viewed in light of a number of limitations. First, successful moving on for floating outreach service users was operationalised as managing with fewer hours of support per week than at recruitment; arguably, this is a lower threshold for success than that applied to users of residential care and supported housing services and thus the successful proportion found for floating outreach service users may have been overestimated. Nevertheless, our sensitivity analysis that reclassified floating outreach service users as having a successful outcome only if the number of hours of support they were receiving had reduced by at least half found similar results. Second, although we designed the study to ensure that primary and secondary outcomes could be collected from case notes (a strength of our design), this may have led to further overestimation of successful moving on, particularly for those in floating outreach. Specifically, since outcome data for service users who had been discharged from the supported accommodation service had to be collected from clinical case notes (as they no longer had a key staff member to report on their outcomes), it is possible that some of this group may have returned to some form of supported accommodation without being taken on again by clinical services and thus this would not be reported in their case notes. Third, for service users whose follow-up data could only be collected from case notes, other data -such as contacts with family (used in our costs of care analysis) -could not be collected. Fourth, service use data provided by staff (also used in our health economic analysis) may have been prone to recall error. However, the period of interest was 3 months, short enough to mitigate against this possibility, and any recall bias would apply equally to all three service types.
